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(54) -.(57) :.yCTPOftCTBO;fl/W PEMOHTA 
OBCAJlHOfl KOJlOHHbl, BOTOtawuee no- 
nufl cepAe^BBK, Ha Hmwieft kohub Koroporo 



aaKpenneua nopimpyxinasi ronoBsa c pacing 
Phkihhm kohjcom, npo4mra>Hy» rp>6y c 
sepxHBM yno'poM W ycTaHoKnoHHWfl nan hhm 
«iopb t cocroflinafl H3 Bepxaoro H KWKHero 
kxkjxob, noflocn, Meacay kotopwmh coo6meHa 
c nonocrtio cepneHHHKa, o r n k h a » - 
moo c a tom, HTO, c ttoiibio ynpomemiH 

KOHCTpyKUHB H nOBMUIOHKfl 3<H>eKTHBH0Cni 

era pa6ora aa ever hcwikwohhh noBpowe- 
HHfl offcaflHoft ; kojiohhm flkope^nocnoflBBft :l 
ycTauoBixoH o B03Mt»cHocn»» oceiioro nope- 
MemeHHJi Baom> copnonHBKa h noanpyaoraeH 
c o6enxcropoH, npn stom Bepximtt h hwkhhA 

KOVCyXH flK Op«.CHSG*eK» COOT^TCT^HHOH^ 

noflBWKHMM h noflBHJKHbiM ynopawn jOepaayionH- 

MHCOCTOHKaMHKO^yxaHCepfleHHHKa 3aM- 

inyrue KBMBpu, cocotbohhuo c nonocrwo 
cepflOHHHKa, a Memay ynopaww paaMemeiai 
caMoynnoTHflionraecsi MaroKem, Koropw© b v 
nepaooMBM nontmoKTO pacnwioxoHN bhtt^ 

pH KOJKyXOB. 
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UaoCpoTewue othdchtc* * ho^eraaoao- .uicr co&.'Sl niflpaB/uiMOCKyio xaMepy 7, 
GbiMKiaea npoMbcuneHwocrK m Mo*or Curb coo6uiohh>to c no/iocrbio 8 cepaeMHiiKa 1 
iVj i«niora>3OftAH0 npu ycraHOBxe Moro/uTMsocKKx nocpeactBOM panHanbKux xauanoB 9. 
y^y^^nnAcrtipeti b Mecrax HapyweimA repMBTHNMO- . ....^noflDvuKHbie cexropw 5 a pa6o*ieM no/io- 
&^^( CTH^o6caAHWx ko/iohh He4>mritx # B0flHMMx m 5 xeHMH onpeneiwior HapyacHbift ahbmbtp nop- 



«$H3H0ca' nep4>opa- npo^^Hoftlr^bsflO^ pocnortowenuofl hba 
BWx^peAHHeMWix :. v KOH)coM;;2i r M]B3aHMoneflcTByKMuefl c ynopoM ,;$gg 
i lVvBbJuie *KDroporo .^TBHOBJieH nonnpyatH -Jg 



H3 AByx KOJKyxoB: BepxHero 12 h mtwuero 



i^nOT^WapywcHH ft " b ' pe3t6oBbix, . 

^M^MaBecrHo jcrpoftcrao peMOHra 06- '0 Hemaaft c ,o6eHX ctopoh sixopb, cocTOfluiHA ■; 
caxiHoA, KonoHKbi/ conep*ajnee,npo4>H/ibHbifl 
^epS^Bain^r jiopmp}^ 
fc^VoHmyio U3; KOHycal*' nnaiueK* m inVoka!f*\<r:-i3 

■^HKopV-H rnnpoxaMepy.. t*r*j?.^v*^^^^ .7- - 

,S^^^^HaH6onee^6^3KHM no TeximMccKo^ icoxcyxoM h 

^I^^^&dc™ T*?Arc™raeMOMy pe3yra»TaTyfx' ^ xaMepu 18 . J^S-*^ 

''' : ^0:{r&"o^eiSiHOti Konomai, BiunoMajcniee nomft . . ^ . Me^£.?^ MaHajeiaMH . 14 

cepaewHHx, v .Ha hhjkhom .kohhq xoroporo ^ «* 1 5,\coo^emJ " *c i nonocTbio 8 nocpefl-. ;: 




ctbom pa-Hajtbirwx KHHaaoB 21-23 
HvokhhA KOHeu cepaeMHHxa oKaHMKBaei-cfl . .. 
6axnMaKOM^24 ■ c. o6parHbiM joianauoM 25. 
^ YcrpoflCTBO cnycKaerca b CKBajKHny/Ha^^^ 
Konomie MacocHo-KOKGipeccopHWx Tpy6 26. 
Ha cepaenHMKe 1 Hem h non HKopeM pacno- : . 
»^ — nonem* npyxHHbi 27 * 28. 

cHOcrb Kt)Hcrpy^^Ba3M0»c- , ^<^^^^f f° TB0 < - p a ^°^ T ^^^ yMUHVf °T a ~W| 
W^W^uSSf^hloa ^ ^^^^^6pa\moM BHfle>ro onycxam b ckbb- ^ 

30 3KMH*y B 30Hy peMOHTB o6C0flHOft KOnOHHbl 

29 Ha HacocMo-KOMnpeccopHbix Tpy6ax 26, 
b xoropofl cobaaior naBnemio nyreM 3a- 
kb 1 :kh f JKH/i icoc th , KDTopdfl, nonaflafl nepe3 
paAHanbHbie xauanu 21 - 23 h 9 
"(cM;;*Hr. ;l) b xaMepw 7, 18 h 19 h b ^ -- 
nqnocTb' 20/Mexcny yniioTHHTenbHHMH mbh- 
:.j>4> h i5 f >.bxa3biBaeT aaBJieHHe 



.V • : 3ajcpen^eHaflopHiipywiMHronoBKacpbcaiHps»- 20 
IHiv'kwhm KOHycovi, . npa})Hjn.HyK>. Tpy6y c Bepx- \ , 

<- m \ HUM >HbpOM H yCTBHOBneHKilft HBfl HHM JIKOpb, . 

i^'r/'coCTDJiniKJI H3 Bepx Hero h mxcnero luwnyxoB, 
i^:^nonocn» Mexny xoropbiMH coo6uteHa c no- 

-ocTMo cepnenHHica [2j . > 25 
r HeaocTaTKOM yxasanHbix ycrpotteTB ab- 

JTSeTOl ^CilOMHOCTb 

^HocTbtnoBF^wemw 

uui^fl xope m b MecTax 3aiiiEnrie^7^^ tt 
niiauiex flKopn. 

HenbH^o^peremifl-ynpouieHHe KOHcrpyx- 
hhb h noBbnneHKe 3tH>eKrwBHocrH ero pa 60- 
« Hi. ,3a c^er hckjuohchhh noBpexaieHHn o6ca/i- 

TBOflVKOAOHIibf • HKOpeM. f^MM^^^^: ■* 

^^llenb -ocTiiraercfl tcm, hto siKOpb 4 ycTa- 35 
f/KoBneH c B03Mo>KHocTbio oceBoro nepeMeme- j 



>''' : r.i?.i 'A 



^feLTcropoHTnpH aroM BopxmiH h hh^hA .;iomp»mm> na ,^«^v^^^ h ^ 

r:: .13;,ynnorHHTenBHbix Ma^er 14 « 15 ^ 





-ocTbio cepaeMHHxa, a ve^cay ynopaMH 
po3MemeHbi caMoynnprwiKixmecji " MBHxe- 
rw, xoropbie b Hepa6oneM no-oweHHH pacno- 45 
-oxceubi BHyrpH xoxyxoB. 

?iHa 4>Hr.. 1 H3o6paxeHo ycTpoftcrBo, 06- 
rnHfl BH-; Ha iJ)Hr. 2 - To one, d HaMaja- 



CTopoHbi ao no/moro oxarwi nocjrieflHHX h 
ocBo6o5KAaioT ynnorHHre/ibHbie MaH^eru 
1'4 k 15 f xoropbie pacnpflM/wflCb, ynHpawr- 
cn b oocaAHyjo KOJioimy 29. o6pa3yn c ee 
creHKOft rHApaBAMsecKyK) xawepy 30. rioA 
ABBJieHHeM^xoiAKDcrH ynpyran AHa4>parMa 4 
Aet}>'opMHpyeTCfl \ h k nepeMewaer noABWKHbie 



hwh MOMeHT AopHOBaHHfij -,. hb *hp. 3 - ce- Ae*o P MHpyerc fl H, ^peMemaer 
S,e^A^a^HT. 1; hb *Hr. 4 - ce^ie- ^ cexropbi 5 fl o ynopa orpanHHHBaKXUHX Bwcry^ 

R^P^ D •• • # - 1 fi^^^l^^^^k. - ^oT?r amwm RMnknHT Hx' b Da6o4ee nonowe.HHe. 




^ycrpoflcrDO coctoht ^^ : H3 r nonoro cepAe«nm- 

KB\;1 f4 (cM,*MT. 1), Ha KOTOpOM JXeCTKO 38K- 

peiuieujc noABWKHbiM pacmHpaioinHM-^KOHy- 
coM|2^4)opMHpyKiira 

'STrr'poro oaiuiioMeHbi ynpyra$i r AHa4>parMa 4/ 
nonBHJKHbie cexropbi 5 h noABmKHbie Konb- 
ua 6. ripocTpaHcrBO, orpaHHHeHHoe Kopity- 
com 3 h ynpyroft AHa<J)parMOft 4, npencraB- 



^ t eM^jc a Mbi m ' b MB j[ B pa^onee nono)neHHO. 
5 ^jnpo^ noA AeflcrBHeM 

ycuJiHP, co3aaBaeMoro xo)KyxoM 13. sepe3 
« npy^Huy 28^ Ha .noABH)KHbift ynop ll/.pj 
" nepBotia MajTbHbifi momght. nepeMemaoTCfl^PHHS 
Hae30Kaer yB pacuiHpflKiiiHH KOHyc 2 m fte-"/-- 
4x>pM»pyeTcti (cm. Ha 4>wr. 2). ripoucxooHT 
xax 6bi 3axJiHHHBaHHe npo<}ninb;ioft ipy6w 



m 
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10 b oOcanMDft kkoxh? 20* flviee oa csor 
noBUun ihr aaMeHHM b Ksstepe 30 coanaer- 
c* yean ne aa». npoTacKWBawxa nopHHpyxaueft 
ro/ioBMi c KOHycoM 2,no Bceft A/iHHe npo- 
*Jmm>«ofl Tpy6brl0, np« KoropoM BMecre 5 
i c cepne hhm kom^I^ h as* Haior *n dakhm a rbc« v. . 
Aera/m -27;*i1^16Ymj14; OflHOBpeMeHHoi 
hq CHMxan flaBneHMP ; B^Tp>*6ax. c iiomoiui>k> - 
^TaneBoA CMcreMti" ( ne* H3o6pa>KOHa) wacoc- 
$ Ho-w3Nmpeccopra^V Tpy6aM 26 co3AaioT -M . 10 
AonomwTeJifaHW^HaT^r.^rip« stom, nepeMe- 

pacurepfler;npoJ)HJiBH)To»rpyDy 10. BcacaJjJ > 
oa ; KOHjeoM^^^p^^Bxonn r 4>opMwpywiinifl .• ' 
flopw c HapyxHMM^ztHflMerpoM, HecfooAHMNM 15 
iuw noJiHDfl ne4»opMaiiHH npoc{)Hni>Hoft Tpy6w , 
lO.BMyrpH peMOHrwpyeMofl rpy6bi m o6ecne- 
aeHHfl nnorHoro koHTakTa MeacAy hkm. .B^; 
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npouecce npoxo*caeHUfl jionyca m aopHv , 

pea rpytSy nocneaKSB ynepoKKBaercn or cmb- | 

uieHMfl ynopoM 11. 

Ho flocnixGHHM paciuHpancmMM koh ycoM 2n\. t> . . - ; 
ynopa 11 nocncAHuft w Aera/w 28, 13,, *'%\ 
m .15 raioce 6ynyr ncpcMcwan^w 

no BbaoA© 4>opMHpyiomGro AopHa H3 DMipai^^fe^^^^ I 
jieHMofl rp>6u 10 flaanewe c6pacuBa»r;*|||^ 
ripH aroM noA AeftcrBHCM chji ynpyroA A^^?^ 
4>opMauHH npyxKH 27 m 28 xoacyxu 12 
h 13 ABHraioTCii naBcrpeny Apyr Apyry H:^;^W;^ 
3aicniOMaior b ce 6ef ynnoTHHrc/a»KUO MaHrce^K 5 * • L< — 1> " 



Tbi 14 h 15. riocne aroro ycTpoftCTBO;H3-f, 

BJIGKfllOr H3 CKBaXHHN. . ^tf^M}^' 

np«AAaraeMoe ycrpoftCTBo KMeer npocryio^^y£i;& 
KOHcrpyiomio, a npHMeHemie ero no3fliwiHTj^^;v;xx^;V 
M36exarb noBpcjKAemm o 6c bah o ft koaohhu.^ 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

in assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 

[see Russian original for 
figure] 

[see Russian original A — A 

for figure] 

Fig- 3 

A A [see Russian original 

for figure] 

[see Russian original for 
B B figure] 
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